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(54) NOVEL METHOD FOR POLYMERIZATION 

(57)Abstract 

PURPOSE: To readily and efficiently obtain an acrylate or methacrylate graft copolymer of an olefin copolymer, by 
using a specific organic peroxide based catalyst in polymerizing an acrylate or methacrylate in the presence of an 
olefin.copolymer. 

CONSTITUTION: An acrylate or methacrylate is polymerized in the presence of an olefin.copolymer (preferably 
ethylene.propylene copolymer, etc.) using an organic peroxide based polymerization catalyst (preferably di^tert- 
butyl- diperoxyphthalate, etc.) capable of forming two or more radicals in 1 mol. of the catalyst after decomposition, 
preferably at 90W140° C. Furthermore, the olefin.copolymer is preferably used in a state of a solution thereof 
dissolved in mineral oil, etc., to reduced viscosity in polymerizing the (meth)acrylate. 
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English Translation of JP 64-036614 A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer 
V7 produced by Cross Language Inc. So the translation may not reflect the original 
precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



2. claims 

1. If, in existence of olefin copolymer, acrylate is polymerized (meta), it is a new 
polymerization method to be characterized by what polymerization catalyst of the organic 
peroxide system which it is done in case, and produce radical of higher than 2 by the end 
of one molecular of catalyst after decomposition is used as. 

2. A polymerization method as claimed in patent request field Clause 1 to use 
polymerization catalyst of organic peroxide system producing two radical by the end of one 
molecule of a catalytic substance after the resolution as. 

3. Polymerization catalyst is general formula [I] 

Or it is / and general formula [II] 

A polymerization method as claimed in any one of Clause one or two patent request ranges 
that are organic peroxide shown to in (a ceremony, R, R ' , R " , R ' " , R " " , hydrogen 
or alkyl group of less than or equal to carbon number 15). 

4 Patent request range Clause 1-3 that general formula [I] / general formula [II] 
10/90-90/10 use mixture polymer i zation catalyst of (mole ratio) as, a polymerization method 
as claimed in ei then 

3. Detailed description of the invention 
[Industrial Application Field] 

If the present invention polymerizes an acrylate monomer or methacrylate principal monomer 
((meta) acrylate is said as a generic designation of both as fol lows) in the whole olefin 
copolymer, it is done case, and polymerization catalyst of organic acid peroxide thing 
system generating radical of higher than 2 by the end of one molecular is used, production 
method of oil solubility polymer getting acrylate graft copolymer effectively (meta) of 
olefin copolymer is related to. 

[Prior Art], [Problems to be solved by the Invention] 

There is a person of 2 of poly (meta) acrylate system with a thing of olefin copolymer 
system in viscosity index improver, but an each good point, shortcoming are had. It is 
finished in the use quantity that there is few in a thing of olefin copolymer system so 
that a body up effect is big, but on the other hand there is shortcoming that pour-point 
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depressant must be used together to hold cryogenic temperature flowability. A thing of 
poly (meta) acrylate system is superior in cryostatic temperature flow properties, but it 
is slightly inferior to a body up effect. A good point of poly (meta) acrylate is made, 
and this olefin copolymer should be adapted itself to, of olefin copolymer, examination 
of acrylate graft copolymer is done (meta). For example, it is oxidi zed wi th ai r in olefin 
copolymer partially, after generation succeeded in getting hydroperoxide by the end of 
olefin copolymer, there is a method to polymerize (Japanese Patent Publ icat ion No. 48-42685). 
However, it is always difficult at the time of the oxidation by a base method to get uniform 
hydroperoxide. In addition, a trial to make unsaturation epoxide resin direct grafting 
in olefin copolymer is made (Japanese Patent Publication No. 62-18598). However, a base 
method is disadvantageous in that expensive unsaturation epoxide resin is used. In 
addition, grafting polymerizes in acrylate in some solution of necessary olefin copolymer 
grafting (meta) to raise a rate, a method remaining olefin copolymer is added after 
polymerization, and to adjust is devised (Japanese Patent Publication No. 62-6600). 
However, it is necessary a base method divides into twice, and to add olefin copolymer, 
manipulation is complicated. 
[Means to solve the Problems] 

As a result of having examined about the simple and easy method how grafting did acrylate 
in olefin copolymer as for the present invention effectively (meta) zealously, the present 
invention was led to. In other words if the present invention polymerizes acrylate in 
existence of olefin copolymer (meta), what it is done case, and polymerization catalyst 
of organic peroxide system generating radical of higher than 2 by the end of one molecular 
of catalyst after decomposition is used as is characterized by. 

Generally olefin copolymer used for the present invention is olefin copolymer such as 
ethylene, propylene, butylene, isobutylene, isoprene, butadiene, and these olefin and 
copolymer wi th styrene, cyclopentadi ene, dicyclopentadiene, ethyl idene, / ;MOU^> can 
be used again, too. Ethylene propylene copolymer and styrene isoprene copolymer are easy 
to be obtained, and it is generally preferable. In addition, both a viscosity index 
improvement effect and the thing which nitrogen atom was incorporated into for the purpose 
of applying c I ari f icat ion dispersibi I i ty to scatter varnish, I ah Tsuj i occurring under high 
temperature can be used. For an example of a method to produce such things, 
inter-polymerization or grafting adds acid such as maleic acid to olefin copolymer 
(anhydrous), is given a method to make amidat ion, imi de wi th amine more (poly). Besides, 
after it was oxidized in olefin copolymer (poly), and having been oxidized in amine and 
a reacted thing, olefin copolymer, the things which did formaldehyde and the thing which 
made condense with amine (poly), olefin and I^H^ monomer (N- vi ny I pyrrol i done , N - t: 
— JU^^ttfn'J K>, d i a I ky I ami no ethyl methacrylate) and copolymer i zat ion various kinds 
of things can be used. As for molecular weight Mw 30000-200000 of these olefin copolymer, 
a thing is preferable than a body up effect, a viewpoint of viscosity index. In addition, 
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this molecular weight uses U — ^ 'J x^U> as analytical curve, and it is demanded 
by high temperature GPC 
It is monomer used for a case to produce normal (meta) aery late system viscosity index 
improver, and, for acrylate system principal monomer used wi th the present invention (meta), 
tripartite compound equal to or less than is usually used as it. 

(a) Carbon atom having normal chain or branching, more than alcohols having 8-30 and 
acrylic acid, one kind of ester with methacrylic acid or two kinds 

(b) Carbon atom having normal chain or branching, more than 1-4 alcohols and aery I ic acid, 
one kind of ester with methacrylic acid or two kinds 

(c) As for these (a), the (b), the rate of three constituent of (c), 0-50 constituent % 
by weight is 0-50 constituent % by weight 50-100 constituent X by weight (c) (b) (a), and 
preferably (a) 1-30 const i tuent % by weight is usual ly 1-30 consti tuent % by weight 60-99 
constituent % by weight more than vinyl group component aromatic compounds (styrene, 
vinyl toluene), unsaturated dicarboxylic acid ester (ester function, carbon atom having 
normal chain or branching, Murray acid ester having 1-30 alkyl groups, fumarate ester), 
one kind of polymeri zable monomers such as nitrogen atom component unsaturated compound 
(d i methy I ami noethy I (meta) acrylate, diethylaminoethyl (meta) acrylate, morphol ino alky I 
(meta) acrylate, vinylpyrrol idone, tf— JU^^-tf □ U K>, (meta) acryloni tri le, (meta) 
acrylamide) or two kinds (c) (b). 

It is catalyst general formula of 1. 2 functional i ty as example of polymerization catalyst 
of organic peroxide system producing radical of higher than 2 by the end of one molecule 
of a catalytic substance after the resolution used in the present invention 

During the ceremony of L as for R, R ' , phenyl group shows cycloalkyl groups an alkyl 
group of less than or equal to carbon number 15 (alkyl) (alkyl), R and R ' may be different 
in the same. A i s cyclo alkylene group, the (alkyl) trihorse mackerel Ren basis or a general 
formula phenylene group saturation of less than or equal to carbon number 15, alkylene group 
of unsaturation (alkyl) (alkyl) 

It is the basis that it appears, and is shown, and B is alkylene group of less than or 
equal to carbon number 15, and it is same], and R shows a thing accompanied by a thing or 
/ which alkyl and alkyl group do not stick to and alkyl group to the above, mono, tri, as 
for the alkyl group of this case, the includes tetraalkyl substitution product, total number 
of carbons 15 of alkyl group i s the fol lowing. For an example of a concrete compound shown 
in general formula [III], [IV], [V], 2. 5- 2. 5- dimethyl - bis (two - ethyl hexanoyl peroxyl) 
hexane, 2.5- 2.5- dimethyl - bis (benzoyl peroxyl) hexane, 2.5- 2.5- dimethyl - bis 
(methy I benzoyl peroxyl) hexane, di-t- butyl peroxyl hexahydro terephthalate, di-t- 73- 
M-t+y/y^-K di-t- butyl - diperoxyl phthalate, di-t- 7fM-^+yhU^ 
f^7y^-h, di-t- 73-i\trt — ***s7*f \s- K 1.1- 3.3.5- di-t- butyl peroxyl - 
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trimethylcyclohexane, 1.1- d i — t — butyl peroxyl cyclohexane, 2.2- di- (t- butyl peroxyl) 
- butane, 4.4- di-t- ZfJ-JVrt—J'^'i/rtl'V VOT^V K -n- butyl ester, 2.5- dimethyl - 
2.5- di(t- butyl peroxyl) - hexane, 2.5- dimethyl - 2.5- di (t- butyl peroxyl) - 'x+v 
> -3 are given. 

2. A catalytic substance general formula of three functionality 

During the ceremony of L as for R, R ' , R " , phenyl group shows eye loa Iky I groups an 
alkyl group of less than or equal to carbon number 15 (alkyl) (alkyl), R " may be different 
from RR ' in the same. D is carbon hydride residue of 3 values of less than or equal to 
carbon number 15, and, for example, alkylene is cycloalkylene, residue] of 3 values to occur 
(alkyl) f rom phenylene, trihorse mackerel Ren (alkyl), and alky I shows a thing accompanied 
by a thing or / which is not accompanied by alkyl group and alkyl, mono, and di, alkyl group 
of this case shows travel I ing substitution product, lower than total number of carbons 15 
of alkyl group are shown. For an example of these concrete compounds, tris - (t- butyl 
peroxyl) triazine, tris - (t- butyl peroxyl) benzene tricarboxylic acid ester, tris -t- 
^JU/t-**^*^^^— h 2. 6-2. 4. 6- dimethyl -bird (t- butyl peroxyl) heptane 
are given. Various things are sold from medicine gnu Lee Co. , Ltd. and Nippon Oi I & Fats 
Co., Ltd. which these compounds make , for the example, things of commercial names such as 
Japanese nutmeg ester AO, Japanese nutmeg ester AB, Japanese nutmeg ester HTP, Japanese 
nutmeg ester AZ, Japanese nutmeg ester AD, Japanese nutmeg ester PH, Japanese nutmeg TMA, 
29, 22, 17, MJdVy^X MJdVU/^X h'Jzfy^^XD, h U nV ji*^*?- 
YD, Japanese nutmeg gin (a product made in medicine gnu Lee becoming as things mentioned 
above), 250, 25 IN, /\°— "\+tJ- 25Z, 25MT, par butyl IF, 

TMH, y\°-^\+-y- 3M, 22, C, /\°-/\+tf- V, par butyl TM 

(the above, a product made in Nippon Oil & Fats) are given. 

It is a catalytic substance of two functionality that these are favorable among various 
polyfunct ional catalyst. In that case of a catalytic substance of three functionality, 
it is different by polymerization temperature, but three dimension of a polymer is easy 
to happen, it is forced whether choice of temperature is a difficulty. If these do larger 
than polymerization temperature 130 degrees Celsius in polymerization of three 
functional i ty catalytic substances, three dimension does not happen, but decomposi t ion of 
catalyst is early in this temperature, and rate doing !l§-^ is estimated by polymerization 
when little, i t is uneconomical. There is a preferred thing on two functional i ty catalytic 
substances. Because a grafting apparition is easy to be provided effectively, it is a 
general formula 

Or / extends 

During the ceremony of [, it is shown to that " " , R ' " , R " , R R, R in hydrogen 
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or alkyl group) of less than or equal to carbon number 15. A case of general formula [I] 
/ general formula [II ]= 10/90-90/10 (mole ratio) is the particularly preferable. 

The present invention uses a polyfunct ional peroxide system catalytic substance as 
essential, but, for example, other polymerization catalyst may use peroxide system catalyst 

(benzoyl peroxide, cumyl peroxide, dicumyl peroxide, butanone peroxide) and azo catalyst 

(azo - screw isobutyroni tri le, azobis Valeron to I y I ) of one functionality together 
appropriately if necessary. In this case, — H , £6f£fiill is usual ly less than 50 % by weight 
of al I catalyst quanti ty. 

In the present invention, when olefin copolymer is used in a state of solution in 
polymerization of acrylate (meta), degree of viscosity goes low, preferred. Preferred, 
for this solvent, a thing dissolving both of olefin copolymer and poly (meta) acrylate can 
give various kinds of things such as mineral oi I, aromatic system solvent (benzene, toluene, 
xylene), hydrocarbon system solvent (cyclohexane, hexane, heptane, isoparaffin system 
solvent by propylene oligomer), chloro system solvent (ethylene dichloride), but book 
polymer is taken into consideration from what is used by lubricating oi I, and it is desirable 
to use mineral oil. As this occurs, 20-90 olefin copolymer % by weight is 80-10 acrylate % 
by weight (meta), and 5-80 % by weight is desirable for rate for solvent of a total weight 
of acrylate with olefin copolymer (meta) again, and the ratio of acrylate is generally 
20-70 % by weight with olefin copolymer (meta). About polymerization temperature, it is 
different by decomposition temperature of a catalytic substance, but preferably 70-180 
degrees Celsius are usually 90-140 degrees Celsius. The polymer which is provided in a 
base method, of olefin copolymer, olefin copolymer, it is with tripartite mixture of 
acrylate graft copolymer, poly (meta) acrylate (meta). A rat io to occupy in this, polymer 
of graft copolymer is different from used olefin copolymer by the ratio of acrylate (meta). 
A ratio used as graf t-copolymeri zation thing of acrylate (meta) rises so that rate of olefin 
copolymer generally rises. For example, as a representative example, more than 40% of an 
acrylate monomer are used as graft copolymer in the event of (weight ratio) ratio 80/20 
of olefin copolymer / (meta) acrylate (meta), higher than 25% are used as graft copolymer 
in the event of (weight ratio) the ratio 40/60. Of course, the acrylate which was not 
offered for use as this graft copolymer (meta) becomes poly (meta) acrylate. This poly 
(meta) acrylate ingredient acts' as spi ri t of viscosi ty index improver, too. For this case, 
as for the molecular weight (Mw) of a poly (meta) acrylate ingredient, a thing in 
50000-500000 ranges is preferable (a thing got polystyrene as analytical curve as for this 
molecular weight Mw by GPC) . As thus described, according to the process of the present 
invention, graft copolymer of a high ratio is provided easi ly, this graft copolymer works 
in phase separation prevention of olefin copolymer constituent and poly (meta) acrylate 
consti tuent effectively. 

It is less than [Examples], and the present invention is explained by an example, but the 
present invention is not limited by this. 
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Example 1 

20 parts of meta acrylate having alkyl group of 15 parts of olefin copolymer , C12 to 18s 
of Mw8 ten thousand, butyl meta acrylate two parts, viny I pyrrol idone one part are added 
to a glass reaction vessel substituted for nitrogen by 20 mineral oil (100 neutral oil) 
part by weight (it is abbreviated to a department as follows), the ethylene / propylene 
=50/50 ratio, and 120-150 degrees Celsius are heated to, it is stirred, and it is dissolved 
uniformly. Whi le casting two parts of various polymerization catalyst, I i quid mixture of 
18 parts of mineral oil in temperature shown in table -1 continually afterwards for five 
hours, it is polymerized. After catalytic substance injection, it makes, furthermore, it 
is kept, and the temperature conclude polymerization for three hours. Rubber membrane 
dialysis is performed by light petroleum solvent in this polymer solution afterwards, 
discretion gathers only a polymer. Subsequently this polymer is dissolved in cyclohexane, 
si lica gel can be written in centrifugal chroma togram as carrier. It is changed with 1/9 
1/3 cyclohexane -* cyclohexane / chloroform =1/3 volumetric ratio -» ethyl ether / 
chloroform =1/3 -> ratio -> acetone / chloroform =1/9 -» ratio as solvent unfolding at 
this time sequentially, of olefin copolymer, meta acrylate graft copolymer of olefin 
copolymer, meta acrylate polymer, tripartite, fractionation was done. Graft copolymer is 
division made discretion in cyclohexane / chloroform - ethyl ether / chloroform solvent. 
In this way a ratio of graft copolymer in a polymer was measured, and a result of table 
-1 was got. In addition, at the same time, during table -1, a result of a case using a 
peroxide catalyst made by one sensuality is written down as comparison. 

As can be appreciated, than table -1 it is found that a case with the use of a catalytic 
substance made by many sensuality has much grafting apparition content. In the event of 
29,22, MJiiVy^X Japanese nutmeg ester ph, high grafting thing content is given in 
particular. 

Example 2 

As a catalytic substance, both of 29, bVzlSyt?* Japanese nutmeg ester PH are used 
together, other polymerizes by the method that is completely simi lar to example 1, grafting 
compound content was measured, and resultant of table -2 was got. 

It is found that synergy appears by using a catalytic substance of both together than table 
-2, and graft efficiency rises. 
[Effects of the Invention] 

When acrylate was polymerized in olefin copolymer (meta) without adopting a complicated 
method and and a polymerization method of the present invention was superior economical ly , 
as can be appreciated, than table - table 1, -2 a grafting apparition is provided 
effectively. 
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